Introduction
Apparently spontaneous inflammation of the urinary bladder in the absence of infection has been reported in humans and cats. 1, 2 In humans, the most widely recognized form of cystitis in the absence of infection is interstitial cystitis (IC), a chronic inflammatory disease of the lower urinary tract. Clinical symptoms commonly associated with IC include increased urinary frequency and urgency, nocturia, suprapubic pressure and pain. 1, Although numerous theories regarding the aetiology of IC have been proposed, the pathogenesis remains unknown. Traumatic injury, lymphatic obstruction and autoimmune disease are among the suggested causes. Regardless of the cause(s) of IC and other forms of non-infectious cystitis, a number of reports suggest that the nervous system is intimately involved in the development and persistence of non-infectious cystitis. [5] [6] [7] Neurogenic inflammation affecting various organs, including the skin, lungs, airways, gut, eye and joints, has been reported in several species, including humans.
-1 A variety of stimuli, such as antigens, heat, cold, bacterial or viral infection, and direct stimulation of sensory nerves, can trigger the onset of neurogenic inflammation.
-1 Neuropeptides such as substance P (SP), neurokinin A (NKA), calcitonin gene-related peptide (CGRP) and vasoactive intestinal peptide (VIP) are located in capsaicin sensitive primary afferent nerves in the bladders of humans and animals. 11, 12 The release of SP, NKA and CGRP has been correlated with smooth muscle contraction, ( 1994 Rapid Communications of Oxford Ltd vasodilatation, increased vascular permeability and facilitated neurotransmitter release from intramural nerves. 1 SP, CGRP and VIP also mediate the sensory function of capsaicin sensitive nervous control of the micturition threshold and may facilitate spontaneous bladder contraction. 14 Experimentally, antidromic electrical stimulation of unmyelinated afferent nerve fibres causes extravasation of Evans blue dye in the urinary bladder of guinea-pigs. 15 Of the neuropeptides present in the afferent sensory nerve fibres, SP is thought to be the primary neurotransmatter responsible for initiation of neurogenic inflammation, and CGRP is believed to play an important role in facilitating and mediating the effects of SP. 16 Intravenous administration of SP also causes extravasation of Evans blue dye and accumulation of leukocytes in the bladder wall of experimental animals, and intravesical application of SP has a similar effect.7. (Fig. 3) . However, sensory nerve stimulation by intravesical instillation of capsaicin induced intense vasodilatation, haemorrhage and leukocyte infiltration of the submucosa and detrusor muscle. Granulocytes, most of which were releasing their granules, were the predominant leukocyte observed in the wall of the guinea-pig bladder after capsaicin exposure, but lymphocytes were also present. Similar effects were observed after intravesical administration of substance P. Intravesical instillation of OVA had no effect on the histological appearance of the bladders of non-sensitized animals and caused less haemorrhage than SP or capsaicin exposure but a similar progression of other histological changes when instilled into the bladders of sensitized guinea-pigs.
Inflammatory mediator release: Substance P induced PGD2 and LLI release from isolated sensitized and control bladder tissue; OVA had no effect on unsen sitized bladder tissue but stimulated PGD and LLI release from sensitized bladder tissue (Fig. 4) . Sub Using this guinea-pig model of antigen induced cystitis, the authors have previously described release of inflammatory mediators, including histamine, PGD and leukotrienes, from the bladder subsequent to antigen sensitization and challenge. 21, 22 Other Substance P stimulated release of significantly more PGD2, while ovalbumin stimulated release of significantly more leukotriene.., ovalbumin, lg/ml; I, substance P, 100 M. 42 Systemic administration of capsaicin to newborn rats decreased detrusor hyperreflexi and vascular permeability associated with xylene-induced cystitis. 19 In humans, local application of capsaicin has been shown to block the axonflare response and the flare response to intradermal allergen and vasosactive inflammatory mediators. 4 The results of the experiments described suggest that bladder inflammation in the absence of infection may at least in part be due to initiation of a cyclic sequence of events which entails release of inflammatory mediators by a variety of stimuli which subsequently themselves stimulate, directly or indirectly, release of neuropeptides. Neuropeptides, particularly SP, contribute to continued release of inflammatory mediators, perpetuating and amplifying inflammation. Chronic bladder inflammation may thus be the result of a variety of initiating factors. This also suggests that, to be effective, therapeutic interventions should be directed at more than one phase of this cyclic process.
